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Experimental 

Crystal data 

C24H28N2O4S2 
M, = 472.60 
Monoclinic, P2Jn 
a = 9.1865 (3) A 
b = 19.0679 (7) A 
c = 14.3870 (5) A 
P = 106.122 (1)° 

Data collection 

Bruker APEXII CCD 

diffractometer 
23272 measured reflections 

Refinement 

R[F 2 > 2a(F 2 )] = 0.045 

wR(F 2 ) = 0.132 

S = 1.01 

6013 reflections 



V = 2421.02 (15) A J 
Z = 4 

Mo Ka radiation 
p, = 0.25 mm~' 
T = 296 K 

0.13 x 0.10 x 0.09 mm 



6013 independent reflections 
4188 reflections with / > 2a(l) 
Ri„, = 0.025 



290 parameters 

H-atom parameters constrained 
Ap m , x = 0.29 e A" 3 
Apmi,, = -0.38 e A~ 3 



Key indicators: single-crystal X-ray study; T = 296 K; mean a(C—C) = 0.004 A; 
disorder in main residue; R factor = 0.045; wR factor = 0.132; data-to-parameter 
ratio = 20.7. 



In the title compound, C24H28N2O4S2, the dihedral angles 
between the central benzene ring and the pendant rings are 
77.44 (11) and 79.23 (10)°, and the dihedral angle between the 
pendant rings is 23.31 (12)°. Both sulfonamide groups project 
to the same side of the central benzene ring and the molecule 
has approximate non-crystallographic mirror symmetry. One 
of the ethyl side chains is disordered over two sets of sites in a 
0.526 (14):0.474 (14) ratio. In the crystal, inversion dimers 
linked by pairs of weak C— H- ■ O interactions occur, 
generating Rl(28) loops. 

Related literature 

For a related structure, see: Khan et al. (2011). 



Table 1 

Hydrogen-bond geometry (A, °). 




D-H-A 


D—H H-A 


D-A 


D-H-A 


C17-H17-01 1 


0.93 2.57 


3.409 (3) 


151 


Symmetry code: (i) — x - 


r 1. -V, ~Z + 1. 







Data collection: APEX2 (Bruker, 2007); cell refinement: SAINT 
(Bruker, 2007); data reduction: SAINT (Bruker, 2007); program(s) 
used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) 
used to refine structure: SHELXL97 (Sheldrick, 2008); molecular 
graphics: ORTEP-3 (Farrugia, 1997); software used to prepare 
material for publication: SHELXL97 (Sheldrick, 2008). 

IUK thanks the Higher Education Commission of Pakistan 
for its financial support under the project to strengthen the 
Materials Chemistry Laboratory at GCUL. 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: SU2324). 
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A r ^V-Diethyl-A r ^V-[l,3-phenylenebis(methylene)]dibenzenesulfonamide 



Ejaz, I. U. Khan, H. Ahmad, W. T. A. Harrison and T. A. Sheikh 



Comment 



As part of our ongoing structural studies of sulfonamides (Khan et ah, 2011), the synthesis and structure of the title com- 
pound, (I), (Fig. 1), are now described. 

The dihedral angles between the central benzene ring and the pendant rings are almost equal at 77.44 (11) and 79.23 (10)° 
and the dihedral angle between the pendant rings is 23.31 (12)°. Both sulfonamode groups project to the same side 
of the central ring and the molecule has approximate non-crystallographic mirror symmetry. The C8 — SI — Nl — C7 
and C15— S2— N2— C14 torsion angles are -66.87 (15) and 70.98 (15)°, respectively. The SI— Nl— CI— C6 and 
S2 — N2 — C14 — C2 trsion angles are -148.14 (14) and 144.01 (14)°, respectively. One of the terminal methyl groups is 
disordered over two sets of sites in a 0.526 (14):0.474 (14) ratio. 

In the crystal, inversion dimers linked by pairs of weak C — H - 0 interactions occur (Fig. 2, Table 1). 



A mixture of ^A^-diethyl-^enzene-l^-diyldimethanediy^dibenzenesulfonamide (0.2 g, 0.43 mmol), sodium hydride (0.21 
g; 0.88 mmol) and N, iV-dimethylformamide (10.0 ml) was stirred in a 100-ml RB flask at room temperature for half an 
hour followed by the addition of ethyl iodide (0. 134 g; 0.86 mmol). The reaction mixture was further stirred for five hours, 
and its completion was monitored by TLC. After completion, the contents were poured over crushed ice. The precipitated 
product was isolated, washed and crystallized from methanol to yield colourless blocks of (I). 



The N-bound H atom was located in a difference Fourier map and its position was freely refined with the constraint C/i S0 (H) 
= 1 .2f/ e q(N). The C-bound hydrogen atoms were placed in calculated positions (C — H = 0.93-0.97 A) and refined as riding 
atoms with C/i S0 (H) = 1.2f/ e q(C). One of the ethyl side chains is disordered over two sets of sites in a 0.526 (14):0.474 (14) 
ratio for atoms C22A:C22B, which were refined isotropically. 



Experimental 



Refinement 



Figures 



Jfv- ^i* 



Fig. 1. The molecular structure of the title molecule, showing the numbering scheme and 50% 
displacement ellipsoids. Only one orientation of the disordered atom C22 and its attached H 
atoms is shown. 
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Fig. 2. A view of the inversion dimer in the crystal structure of the title compound. All H 
atoms except H17 have been omitted for clarity, and the C — H--0 interactions are shown as 
dashed lines [Symmetry code: (i) 1-x, -y, 1-z]. 



/V,/V'-Diethyl-yV,yV'-[1,3- phenylenebis(methylene)]dibenzenesulfonamide 



Crystal data 

C24H28N2O4S2 
M r = 472.60 
Monoclinic, P2\ln 
Hall symbol: -P 2yn 
a = 9.1865 (3) A 
6= 19.0679 (7) A 
c= 14.3870 (5) A 
(3= 106.122 (1)° 
V= 2421.02 (15) A 3 
Z=4 



^(000) = 1000 

D x = 1.297 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 60 1 3 reflections 

6 = 2.6-28.3° 

li = 0.25 mm 1 
T=296K 
Block, colourless 
0.13x0.10x0.09 mm 



Data collection 

Bruker APEXII CCD 
diffractometer 

Radiation source: fine- focus sealed tube 

graphite 

co scans 

23272 measured reflections 
60 1 3 independent reflections 



4188 reflections with / > 2a(I) 
R int = 0.025 



= 2.6° 



/i = -12^8 
k = -24^25 
/= 17-^19 



Refinement 

Refinement on F 
Least-squares matrix: full 
R[F 2 > 2a(F 2 )} = 0.045 
wR(F 2 ) = 0.132 

S= 1.01 

6013 reflections 
290 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 



H-atom parameters constrained 

0.7693P] 



w = l/[o 2 (F o 2 ) + (0.060P) 2 



where P = (F' 0 2 + 2^ c 2 )/3 
(A/o) max < 0.001 

Ap max = 0.29eA- 3 

Ap min = -0.38eA" 3 
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Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Is. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > ciF 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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U.Uj /3 (1ZJ 


u.uozy {ij) 


A AAA/C 

U.UUUo (y) 


A A 1 7/1 /Q\ 

u.ui /4 (y ) 


A A1 1 A (\ A\ 

U.UI 1U (1UJ 


L-Z 1 


A A77/1 /I c\ 

u.u / m {i->) 


a a/c.7'1 (\ a\ 
U.UOZ3 (14J 


a A7 n n c\ 
U.U / 1Z (1 


a ai c/i nn 
U.U1 j4 (1 1 ) 




A A 1 7 1 (\\\ 

U.UI / I (,1 1 J 




A AC/CO /I 1 \ 

U.Ujoo (1 1 ) 


A A/C17 / 1 T\ 

U.Uo3Z \ 


U.UoUj \ 


a Amo /'i r\\ 

— u.uuzy (iuj 


A A 1 07 (\ (\\ 

U.Ulo/ (1UJ 


A A 1 A 1 /I A\ 

— U.U1U1 (1UJ 


CZ4 


A 1 AT 


A A/CO/1 /I f.\ 

U.Uoo4 (loj 


A AQ/1 1 / 1 Q\ 

U.Uy41 \Vy) 


a a i i i nn 
U.U1 11 (1->J 


A AT O/l /1 7\ 

U.U3o4 (,1 /J 


A A117 (~\ C\ 

U.U33 / (,1 




A AC/IO 

U.Uj4o (3 J 


a A/i 7/i /a\ 
U.U4 /4 (3 J 


U.U003 \5 ) 


A AATO 

U.UUZo [Z ) 


A AA 1 1 C>\ 

U.UU13 \L ) 


A AATO ("t\ 

U.UUZo \L) 


bZ 


A A/1 1 1 /")\ 

U.U4.31 yl) 


A A/1 1 7 /7\ 

U.U41 / (Z) 


U.Ujoj {3 ) 


A AA 11/1 /■ 1 0\ 

U.UU114 (loj 


A A 1 1 1 /")\ 

U.U131 {Z) 


A AA7 0 (")\ 

—U.UUZo \L) 


N 1 


AA/1*7/1 ZO\ 

0.0474 (6) 


A A /I 1 T /'0^ 

U.U41Z (8) 


A A/C /IT / 1 A~\ 

U.U643 (1U) 


A A A 1 1 //C\ 

-U.UU 11 (o) 


A A 1 /I A /*7\ 

U.U14U ( /) 


A AAAA /'*7^ 

-u.uuyu ( /) 


N2 


0.0399 (7) 


0.0448 (8) 


0.0598 (10) 


-0.0005 (6) 


0.0127 (7) 


-0.0110(7) 


Ol 


0.0781 (10) 


0.0737 (11) 


0.0641 (10) 


-0.0086 (8) 


-0.0031 (8) 


-0.0132 (8) 


02 


0.0706 (10) 


0.0608 (10) 


0.1129(15) 


0.0211 (8) 


0.0075 (10) 


0.0060 (10) 


03 


0.0645 (9) 


0.0673 (9) 


0.0570 (8) 


-0.0022 (7) 


0.0239 (7) 


-0.0007 (7) 


04 


0.0549 (8) 


0.0441 (8) 


0.0862 (11) 


0.0089 (6) 


0.0111 (7) 


-0.0004 (7) 



Geometric parameters (A, °) 



CI — C2 


1.385 (3) 


C16 — C17 


1.376 (3) 


CI — C6 


1.385 (2) 


C16 — H16 


0.9300 


CI— HI 


0.9300 


C17— C18 


1.379 (3) 


C2— C3 


1.378 (3) 


C17— H17 


0.9300 


C2— C14 


1.510(3) 


C18— C19 


1.360 (4) 


C3— C4 


1.380 (3) 


C18— H18 


0.9300 


C3— H3 


0.9300 


CI 9— C20 


1.374 (3) 


C4— C5 


1.377 (3) 


C19— H19 


0.9300 


C4— H4 


0.9300 


C20— H20 


0.9300 


C5— C6 


1.382 (3) 


C21— C22B 


1.473 (7) 


C5— H5 


0.9300 


C21— Nl 


1.484 (3) 


C6— C7 


1.505 (3) 


C21— C22A 


1.509 (6) 


C7— Nl 


1.473 (2) 


C21— H21A 


0.9700 


C7 — H7A 


0.9700 


C21— H21B 


0.9700 


C7 — H7B 


0.9700 


C22A— H22A 


0.9600 


C8— C9 


1.377 (3) 


C22A— H22B 


0.9600 


C8— C13 


1.384 (3) 


C22A— H22C 


0.9600 


C8— SI 


1.759 (2) 


C22B— H22D 


0.9600 


C9— C10 


1.385 (4) 


C22B— H22E 


0.9600 


C9— H9 


0.9300 


C22B— H22F 


0.9600 


C10— Cll 


1.371 (4) 


C23— C24 


1.482 (3) 


C10— H10 


0.9300 


C23— N2 


1.485 (3) 


Cll— C12 


1.355 (4) 


C23— H23A 


0.9700 


Cll— HI 1 


0.9300 


C23— H23B 


0.9700 


C12— C13 


1.370 (4) 


C24— H24A 


0.9600 


C12— H12 


0.9300 


C24— H24B 


0.9600 


C13— H13 


0.9300 


C24— H24C 


0.9600 


CI 4— N2 


1.469 (2) 


SI— Ol 


1.4235 (16) 
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C14 — H14A 


0.9700 


C14 — H14B 


0.9700 


C15 — C16 


1.381 (3) 


CI 5 — C20 


1.385 (3) 


CI 5 — S2 


1.7543 (18) 


pi p 1 p/; 
C2 — C 1 — Co 


JiJ.Oo (J /) 


pi p 1 m 
C2 — CI — H J 


1 in r 

j jy. j 


p/: pi ni 
Co — CI — HI 


1 1 Pi C 

j jy.s 


pi pi pi 
C3 — C2 — C 1 


1 1(1 piO { 1 "7\ 

j jy.oo ( j /) 


pi pi p 1 /i 
C3 — C2 — C 1 4 


m 1 a /i o\ 
J2J.J4 (Jo) 


p 1 pi p 1 /l 
CI — C2 — C14 


1 1(1 -7/r /i n\ 

j jy. io (i /) 


/—i pi p/i 
C2 — C3 — C4 


ion cn / 1 n\ 

120.50 (iy) 


PI PI U1 

Cz — C3 — H3 


1 1 n "7 

j jy. / 


p/i pi in 
C4 — C3 — Hi 


1 1 n "7 

j jy. / 


pc p/i pi 
CD — C4 C3 


1 1 n o~7 1 1 n\ 

jjy.o/ (jy) 


pc p/i TT/1 

C5 — C4 — H4 


1 in 1 
JzU. J 


pi P/I TJ A 

C3 — C4 H4 


1 in 1 
JzU. J 


f^A r^t* 
C4 — CD — Co 


nn £"7 /"I o\ 
JzU.O / ( Jo) 


f^A r^z 

C4 — CD — tij 


11Q7 

j jy. / 


p/; pc tjc 
Co — C5 — H5 


1 1 n "7 

j jy. / 


pc p/: pi 
C J — Co — C 1 


1 1 o "7n /1 o\ 

j jo. /y (Jo) 


pc p/; p~7 
CD — Co — C / 


m no { 1 "7\ 
JiJ.Uo (J /) 


pi p/: p~7 
CI — Co — C / 


nn nn 1 1 "7\ 

jzu.uy ( J /) 


\r1 P"7 p/r 

JN 1 — C / — Co 


1 1 1 An /1 c\ 
JJ2.4/ (J5) 


M 1 t~*H TJ"7 A 

JN 1 — C/ — H/A 


1 nn 1 

juy. J 


p/: p~7 in a 
Co — C / — H /A 


1 nn 1 

juy. J 


Ml p-7 U7D 

JN J — C / — H Its 


1 no 1 

juy. j 


p/; p~7 i no 
Co — C / — H ID 


1 nn 1 

juy. J 


TJ"7 A f~*H TJTD 

Id /A — C / — H IB 


1 n"7 o 
JU /.0 


pn po n i 

cy — Co — c j j 


1 in a n\ 
JzU. 4 (2) 


cy — Co — b j 


1 1 Q QC i 1 "7\ 

j jy.yj (J /) 


pi i po c 1 
CJ3 — Co — 5 J 


j jy.o (z) 


po pn nfi 

Co — cy — C J 0 


no (i pi\ 
J Jo.y (2) 


po pn Tjn 

Co — cy — Hy 


1 in c 
J2U.5 


pi/i pn Tjn 

c j o — cy — Hy 


1 in £ 
JzU. 5 


pi 1 pin pn 

cj j — cju — cy 


1 in 1 
J2U.J (3) 


pi i pin tj 1 n 
CJ J — CJU — H JU 


1 in n 
J2U.U 


pn pin tj 1 p. 
cy — C J 0 — H J 0 


1 in n 
J2U.U 


pn pii pin 
CJz — C J J — CJU 


1 in "7 /i\ 
J2U. / (3) 


pn pii ni 1 
CJz — C J J — H J J 


| 1(1 (C 

j jy.o 


P1P1 P11 U1 1 

CJU — C J J — H J J 


i in ^ 
j jy.o 


P11 pn pii 
CJ J — CJz — C J 3 


i in 1 /"3\ 
J2U.2 (3) 


P11 pn tj 1 1 
CJ J — CJz — H Jz 


1 1 n n 

j jy.y 


C13— C12— H12 


119.9 


C12— C13— C8 


119.7(3) 


C12— C13— H13 


120.2 


C8— CI 3— HI 3 


120.2 


N2— CI 4— C2 


111.00(15) 


N2— CI 4— H14A 


109.4 



SI — 02 


1.4276 (16) 


SI — Nl 


1.6220 (18) 


S2 — 04 


1.4239 (14) 


S2 — 03 


1.4274 (15) 


S2 — N2 


1.6224 (16) 


pn pie uio 
C J / — C J 8 — H J 0 


1 1 n o 

j jy.o 


pio pin pin 
C J 0 — C J y — C20 


1 in a pi\ 
J20.4 (2) 


pio pin um 

CJo — cjy — Hjy 


1 1 n o 

j jy.o 


pin pin mn 

C20 — c j y — H J y 


1 1 n o 

j jy.o 


pin pin pk 
C J y — C20 — C J 5 


1 1 n c n\ 
Jjy.5 (2) 


pin pin t Tin 
C J y — C20 — H20 


1 in i 

J20.3 


pk pin T_rin 
C J 5 — C20 — H20 


1 in i 
J20.3 


P11T5 P11 \T| 

C22B — C2 J — JN J 


1 1 C A f1\ 

J J5.4 (3) 


P11T3 P11 PII A 

C22B — C2 J — C22 A 


ii n pi\ 
3 J.O (3) 


M| P11 P11A 

JN J — C2 J — C22A 


1 1 n i /i\ 
JJ0.3 (3) 


P11T3 pn t_ti 1 a 
C22J3 — C2 J — H2 J A 


1 IO A 

J20.4 


TVT 1 PI 1 T Tl 1 A 

IN J — C2 J — H2 JA 


1 nn /; 

joy.6 


PII A P11 T_T1 1 A 

C22 A — C2 J — H2 J A 


1 nn /; 

joy.6 


P11T3 pn uni d 
C22B — C2 J — H2 J D 


/y.D 


TvT 1 PI 1 ITT 1 Tl 

JN J — C2 J — H2 IB 


109.6 


PII A P11 T_T1 1 TD 

C22 A — C2 J — H2 J is 


1 nn /; 

joy.6 


t_ti 1 a pi 1 t_ti 1 tj> 
H2 JA — C2 J — H2 JB 


1 no 1 
JOo. J 


P11 PII A T_T11 A 

C2 J — C22 A — H22A 


1 nn £ 

joy.5 


P11 PII A TJIITJ) 

C2 J — C22 A — H22B 


1 nn £ 

joy.5 


T_T11 A PII A TJIITD 

H22A — C22A — H22B 


1 nn £ 

joy.5 


P11 PII A T_J1 IP 

C2 J — C22 A — H22C 


1 nn ^ 

joy.5 


T_T11 A PII A TJ11P 

H22A — C22A — H22C 


1 nn ^ 

joy.5 


TT11T1 PII A TT11P 

H22B — C22A — H22C 


109.5 


pii piitd imri 
C2 J — C22B — H22JJ 


1 nn £ 

joy.5 


r^n rnn uiic 
C2 J — C22Jd — H22n 


1 no ^ 

juy.D 


imri P11T3 TJIITT 

H22U — C22B — H22b 


1 nn £ 

juy.5 


PII P11T3 TJIITT 

C2 J — C22B — H22r 


1 nn £ 

juy.5 


T_T11T"\ P11T3 TJIITT 

H22U — C22B — HZZt 


1 nn ^ 

juy.5 


TJIITT PIIO TJIITT 

H22b — C22B — HZZt 


1 nn ^ 

juy.5 


pi a pn "\ti 
C24 — C23 — JN 2 


111 o c { 1 n\ 
JJ2.05 (jy) 


pn pn Tjn a 
C24 — C23 — H23A 


1 nn n 

juy.u 


mi pn Tjn a 
JN2 — C23 — H23A 


1 nn n 

juy.u 


pi/i pn imn 
C24 — C23 — H23B 


1 nn n 

juy.u 


mi pn Tjno 
JN2 — C23 — H23B 


1 nn n 

juy.u 


Tjn a pn TjnTD 
H23A — C23 — H23B 


1 n~7 o 
JU/.O 


pn pi/i Tji/i a 
C23 — C24 — H24A 


1 nn ^ 

juy.5 


r^n r^i/i ui/iT5 
C23 — C24 — H24r5 


1 no ^ 

juy.D 


TJ1/I A PI/I TJ1/IT5 

H24A — C24 H24B 


1 nn £ 

juy.5 


pii P1/I TT1/IP 

C23 — C24 — H24C 


109.5 


H24A— C24— H24C 


109.5 


H24B— C24— H24C 


109.5 


Ol— SI— 02 


119.23 (11) 


Ol— SI— Nl 


107.17(10) 


02— SI— Nl 


107.05 (10) 
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po p i a u^ a \ 
CZ — C 1 4 — hi 1 4 A 


1 nn A 

iuy.4 


\n p 1 i /i 1 1 1 ,i t) 
JNZ — C 1 4 — hi 1 4r> 


1 AO A 

iuy.4 


PO P 1 /I I I 1 1 D 

CZ — C 1 4 — hi 1 4r> 


iuy.4 


TU1/1A P 1 /I I I 1 1 T) 

hi 1 4 A — C 1 4 — hi 1 4r> 


1 no n 
lUo.U 


Clo — CI J — CZU 


1 on i a ( 1 o\ 
1ZU.34 (lo) 


C 1 o — C 1 j — bZ 


1 1 n /^c /1 /i\ 

iiy.oj (14) 


CZU — C 1 J — bZ 


I in HO A\ 

ny.yo (14) 


pi/; n c 
CI / — Clo — CI D 


1 1 n i £. f\ n\ 

ny.zo (IV) 


rn pi /; ill/' 
CI / — Clo — hllo 


1ZU.4 


V_> 1 J v. 1 U 1 1 1 U 




C16 — C17 — C18 


120.1 (2) 


C16 — C17 — H17 


119.9 


C18 — C17 — H17 


119.9 


C19 — C18 — C17 


120.4 (2) 


C19 — C18 — H18 


119.8 


p/r pi pi { ' ~> 

Co — C 1 — Cz — C3 


0.1 (3) 


p/: p 1 pi p 1 /i 
Co — CI — Cz — C 1 4 


— 1 /o. / D (lo) 


P1 PI P3 P A 

C 1 — Cz — C3 — C4 


0.2 (3) 


p 1 /i pi pi p/i 
C 1 4 — Cz — C 3 — C4 


1 *7n n/; n o\ 

1 /y.Uo (lo) 


PO PI P/1 pc 

Cz — C3 — C4 — C J 


-0.2 (3) 


pi p/i pc p/; 
Co — C4 — C5 — Co 


n 1 (i\ 

-0.1 (3) 


p/i pc p/: pi 
C4 — CD — Co — C 1 


0.5 (3) 


p/i pc p/: p~7 
C4 — CD — Co — C / 


-1 / /.ZU (lo) 


pi p 1 p/: pc 
Cz — CI — Co — CD 


n c n\ 

-0.5 (3) 


pi pi p/: p~7 
Cz — CI — Co — C / 


1 / /.ZZ (lo) 


pc p/: p~7 mi 
CD — Co — C / — JN 1 


— 11Z. / (Z) 


pi p/: p~7 \n 
CI — Co — C / — JN 1 


/^n *7 
OV. / (Z) 


n i pq pn nn 

ci 3 — Co — cy — ciu 


1 O SA\ 

1.8 (4) 


ci po pn rm 

m — Co — — c i u 


\iz £.\ ( 1 n\ 
_ 1 /D.Ol (lyj 


po pn nn P11 
Co — cy — C 1 U — C 1 1 


-1.3 (4) 


r^o r^ii rn 

cy — ciu — ci i — ciz 


-0.2 (5) 


pin n i pn n i 
CIU — CI 1 — Clz — C13 


1.3 (5) 


CI 1 — Clz — C13 — Co 


n o 
-U.o 


pn ro n i 

cy — Co — c 1 5 — c i z 


-0.7 (4) 


ci po pi i pn 
M — Co — C13 — Clz 


1 /O. / (ZJ 


PI PI pi J "M"! 

C J — Cz — C 1 4 JN z 


1 in i 
1ZU.3 (Z) 


pi PI pi 1 TvTT 

C 1 — Cz — C 1 4 JN z 


-oU.5 (Z) 


pin pi ( pu pn 
CzU — C 1 D — C 1 0 — C 1 / 


0.4 (3) 


OO pif pi<r PIT 

i>2 — C 1 D — C 1 o — C 1 / 


1 *70 /II /I *7\ 
1 /5.43 (1 I) 


pi f P1/C pn pi n 

C1D — Clo — CI / — Clo 


-0.4 (3) 


pu pit pio pin 

cio — ci / — cio — ciy 


0.0 (4) 


pn pio pin pin 

C17 — C18 — Ciy — C20 


n o /i\ 

-0.8 (4) 


C18— C19— C20— C15 


0.8 (3) 


C16— C15— C20— C19 


-0.6 (3) 


S2— C15— C20— C19 


-178.58 (17) 


C9— C8— SI— Ol 


-37.4 (2) 


C13— C8— SI— Ol 


145.2 (2) 



( \ 1 c i po 

Ul — bl — Co 


1 n*7 n£ / 1 1 \ 
lU/.VO (11) 


OZ — M — Co 


1 n*7 nn / 1 1 \ 
lU/.yy (11) 


Ml C 1 t~^Q 

JN 1 — M — Co 


1 n£ oi /n\ 
lUo.o3 (V) 


r\A ci m 
U4 — bZ — U3 


1 1 n 0 c /1 n\ 
liy.OD (1U) 


/^/i ci \n 
<J4 — bZ — JNZ 


1 n/^ c 1 /n\ 
IUo.jI (y) 


U3 — oZ — JNZ 


1 n^ nn / n\ 

luo.yu (y ) 


/^i/1 01 pi c 

U4 — bZ — C 1 D 


1 no m 
lUo.UZ (0 ) 


U3 — bZ — CI J 


1 n~7 "71 / Q\ 

1U/ . /3 (y ) 


\n c i pk 
JNZ — bZ — CI j 


1 n*7 T> /o\ 
1U/.ZZ (0) 


P7 xri poi 




C7 — Nl — SI 


116.09 (13) 


C21 — Nl — SI 


116.36 (14) 


C14 — N2 — C23 


115.60 (17) 


C14 — N2 — S2 


117.71 (13) 


C23 — N2 — S2 


117.68 (13) 


pn po ci mi 
CV — Co — b 1 — uz 


1 Z1 ( 1 o\ 

— lo/.DZ (iy) 


pn po ci 

C 1 3 — Co — b 1 — OZ 


K 1 ZO\ 

15.1 (2) 


pn po ci mi 
CV — Co — b 1 — JN 1 


I /.0 (Z) 


P 1 1 po C 1 \T 1 

C 1 3 — Co — b 1 — JN 1 


QQ Q (")\ 

— yy.o (z ) 


p 1 S~ piC CI Pl A 

C 1 0 — C 1 j — bZ — U4 


1 £i on ( 1 £\ 
I0Z.0U (lo) 


Pin pic Pi/i 
CZU — C 1 J — bZ — <J4 


1 n in /1 n\ 

-ly.zu (iy) 


PU pi f ci pv - } 

C 1 0 — C 1 -) — bZ — U3 


1 1 nn c\ o\ 

3i.yy (io) 


Pin pk ci pi 
CZU — C 1 J — bZ — U3 


1 cn m /1 
-OU.Ul (lo) 


PU pi f ci "\T1 

C 1 0 — C 1 j — bZ — JN Z 


01 n & /1 *7\ 
— oZ. /O (1 /) 


pm pi c ci "\ti 
CZU — C 1 J — bZ — JN Z 


nc o/i /1 
y!).Z4 (1 /) 


p /" p-7 mi pti 

Co — C / — JN 1 — CZ 1 


/l.U (Z) 


( p-7 \y 1 c 1 

C 0 — C / — JN 1 — b 1 


1 y| Q 1/1 /I A\ 

— 14o.l4 (14) 


PT">r> PTI Ml p-7 

CZZB — CZ1 — JN 1 — C / 


no 1 
— yo.Z (0) 


/^T) A P0 1 MI p-7 

CZZ A — CZ 1 — JN 1 — C / 


111 Z. (A \ 

— 131. j (4) 


P T) p-> 1 \T1 C 1 

CZZJ3 — CZ1 — JN 1 — bl 


101 n (£\ 
1Z1.U (0) 


a r^oi mi ci 
CZZ A — CZ 1 — JN 1 — b 1 


0-7 -7 ( A \ 

87.7 (4) 


pi 1 ci Ml p-7 

(Jl — bl — JN 1 — C/ 


46.65 (16) 


P*1 C 1 XT 1 P*7 

UZ — bl — JN 1 — C/ 


1 "7"7 /; c / 1 /1\ 

1 / /.6D (14) 


PO CI XT 1 p-7 

Co — bl — JN 1 — C / 


-66.0 / (ID) 


P* 1 C 1 XT 1 PI 1 

Ul — bl — JN 1 — CZ1 


1 "7n n^i { 1 c\ 
— 1 /0.y4 (ID) 


p~) C1 XT1 PTI 

<JZ — bl — JN 1 — CZ1 


/l 1 n^i /1 "7\ 
— 41. y4 (1 /) 


PO C 1 XT 1 PI 1 

Co — bl — JN 1 — CZ1 


/3.D4 (16) 


PO pi A XT1 PIT 

CZ — C 1 4 — JN Z — CZ 3 


/;n c 
-6y.D (2) 


PI p| d XT') CI 

CZ — C 1 4 — JN Z — bZ 


1/1/1 ni 
144.01 (14) 


PI/1 PIT XT1 PI /I 

CZ4 — CZ3 — JN Z — C 1 4 


1 1 a n 

1 14. y (z) 


PO /I POI XT1 CO 

CZ4 — CZ3 — JN Z — bZ 


no n fl\ 
— yo. / (z) 


C\A CO XTO P 1 A 

U4 — bZ — JN Z — C 1 4 


1 nl ci i 1 /i\ 

-173.57 (14) 


03— S2— N2— C14 


-44.33 (16) 


C15— S2— N2— C14 


70.98 (15) 


04— S2— N2— C23 


40.68 (17) 


03— S2— N2— C23 


169.93 (15) 


C15— S2— N2— C23 


-74.77 (16) 
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Hydrogen-bond geometry (A, °) 

D—H-A D — H H-A D-A D—H-A 

C17— H17-01' 0.93 2.57 3.409 (3) 151 
Symmetry codes: (i) -x+1, -y, -z+1. 
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